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Hip Fracture Time To Surgery And In-Hospital Mortality Between 27 Hospitals In Six Countries.
Rasmussen Sten1, Dany Gammall2, Mark Stevenson2, Susan Liew3, Lars Nordsletten4, Ove Talsnes5, Andrew Gordon6
Background
With the increased healthcare burden from the aging population, there is intense interest in the streamlining of care. This 
has led to the implementation of strategies designed to shorten the time from admission to surgery for hip fracture for 
reducing costs and length of stay. National guidelines recommend early surgery to reduce mortality. 
Objectives
The question is whether there is differences in time to surgery and in-hospital mortality between hospitals participating in 
the Global Comparators international benchmarking collaborative. Despite the recommendations of an early surgical 
procedure for hip fractures and the multimodal approach, there is considerable variations in practice and little evidence 
based data to decide on the ideal time for surgery for hip fracture (1). Comparison of data from different countries may 
help to improve care. 
Study Design & Methods
We explored hospital administrative data for the period 2008 through 2014 for University Hospitals from Australia, 
Belgium, Denmark, Great Britain, Norway and USA. We extracted records for patients 50 years of age or older with a 
primary hip fracture. Primary outcome was any in-hospital death. We included data from 60,219 patients across 27 
hospitals (Table 1). The mean age of the study population was 80.9 (10.3) years. The mean time to surgery was 1.3 (3.2) 
days. The number of in-hospital deaths was 2704 (4.5 %) (Table 2). 
Logistic regression used country as independent variable with Australia random chosen as reference category, in-hospital 
death as outcome and adjusted for age, sex, year, time to surgery and Elixhauser co-morbidity. . We retained all covariates 
in the model and calculated the odds ratios (OR) with a 95% CI. Interaction terms was included in the model and backward 
removed if not significant. Interaction between time to surgery and length of stay, co-morbidity, age or sex was included. 
The effect size of odds ratio was calculated using the formula d = (OR -1)/sd, where sd is standard deviation of the OR.
Results
In the logistic regression model using in-hospital death as the outcome, when adjusted for age, sex, co-morbidity and year 
there was a difference time to surgery varied from 0.55 (0.68) days to 2.08 (3.66) days between countries (Table 3). 
Table 3. Regression analysis. Odds Ratio of in-hospital mortality after hip fracture with 95 % Confidence Intervals and effect size. 
Time to surgery in days, with “0” as reference. Age in 5-year bands with 50 as reference. Year of discharge with 2008 as reference. 
Country with Australia as reference. Female with male as reference. Elixhauser Score for each tertile.
In-hospital mortality varied from 2.06 % to 7.1 The odds ratios for in-hospital death relative to the reference category 
(Australia) was highest in Denmark and lowest in USA. Odds ratio for in-hospital death varied from 0.46 (0.38-0.56) to 2.3 
(1.9-2.8) between USA and Denmark. USA, Norway and Denmark had the shortest post-operative length of stay and the 
greatest difference in reporting of co-morbidities (Table 2). There was a difference between countries in in-hospital 
mortality related to time to surgery (Figure 1). In Australia, England, Norway and USA the in-hospital mortality increased 
with time to surgery. In Belgium and Denmark, the in-hospital mortality decreased up to day two, and from day three, 
increased. Across all countries, the incidence of in-hospital death increased with time to surgery (Table 3). After 
adjustment for the covariates, time to surgery of three or more days was associated with increased mortality.
Figure 1. Percentage in-hospital death for hip fracture related to time to surgery and country.
The Elixhauser score in our population ranged from -42 to 132. Figure 2 shows the crude mortality according to the 
Elixhauser score. The odds ratio of the highest-scoring tertile to the lowest-scoring tertile was 3.89 (3.44 – 4.39). 
Figure 1. Hip fracture crude mortality rate in percentage by Elixhauser score.
The crude mortality OR for increasing age groups was up to 8.22 (4.24-16.0). This was followed by female sex (OR = 0.49 
(0.45-0.53)), and year (OR = 0.62 (0.53-0.72) to 0.88 (0.76-1.02)), whereas time to surgery of three or more days post 
admission had an OR from 1.17 (0.73-1.83) to 1.86 (1.52-2.27). 
Discussion
The reduction in mortality over time, differences in practice between country, and the importance of Elixhauser score 
together with the reported lack of change in age and co-morbidity over several decades, indicates that care programs 
should focus on co-morbidities rather than on time to surgery. Since we cannot change the patient’s co-morbidity status, 
we may need to focus on improving the medical condition of the patient within that. However, we have no data 
whatsoever that improving medical condition in patients with multiple co-morbidities improves outcome. Based on recent 
studies (1-8)and this study there is growing evidence that time to surgery and co-morbidities are common mortality risk 
factors across international borders.
Conclusions
This analysis of hospital administrative data demonstrated differences in time to surgery and in-hospital mortality between
hospitals. A large number of factors affecting mortality for hip fractured patients are described. These patients are
vulnerable; they suffer marginal reserve capacity and are in need for advanced medical attention at admission. Our aim
should be to identify and intervene on the most significant and modifiable risk factors. We show that time to surgery and 
comorbidities are common mortality risk factors across international borders, most importantly, these factors are
modifiable through optimization of these comorbidities and reduction of time to surgery when this does not compromise
operability.
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  Australia Belgium Denmark England Norway USA 
 
Number of patients 7280 1949 6222 18112 19142 7514 
Age  81.5 (10) 79.9 (10.3) 80.2 (10.2) 81.3 (9.9) 81.6 (9.9) 78.2 (11.6) 
Women %  70.4 71.9 69.2 72.6 70.5 67.3 
 
Elixhauser  24.7 (23.6) 18.8 (24.6) 2.22 (7.43) 17.0 (19.4) 11.8 (16.1) 22.7 (23.4) 
Time to surgery, days 2.0 (4.83) 2.08 (3.66) 0.55 (0.68) 1.63 (4.23) 1.06 (1.62) 1.1 (1.31) 
Length of stay, days 21.9 (21.1) 20.2 (21.7) 8.85 (5.62) 20.5 (18.6) 6.78 (5.31) 6.17 (6.07)  
Death, %  4.79 4.62 4.37 7.1 2.88 2.06 
 
Table 1. Characteristics of patients. In brackets, means and SD 
  
Time to surgery No of patients No of deaths  % death 
 
0  21631  849  3.92 
1  25795  1117  4.33 
2  7143  346  4.84 
3  2157  122  5.66 
4  882  63  7.14 
5  495  33  6.68 
6  355  20  5.63 
7  284  20  7.04 
8+  1478  134  9.07 
 
Table 2. Time to surgery and mortality. 
 
 
Independent 
Variable 
Reference 
Category 
Category Odds Ratio 2,50% 97,50% 
Effect z Significance 
size value P 
Intercept - - 0,008 0,004 0,015 -171,915 -14,023 <0,0001 
Days to 
Surgery 
0 Days 
1 Day 1,078 0,977 1,189 0,722 1,500 0,130 
2 Days 1,198 1,046 1,372 1,188 2,604 0,009 
3 Days 1,340 1,091 1,646 1,200 2,787 0,005 
4 Days 1,688 1,277 2,230 1,415 3,682 0,0002 
5 Days 1,569 1,079 2,282 0,926 2,355 0,019 
6 Days 1,171 0,732 1,873 0,294 0,659 0,510 
7 Days 1,688 1,048 2,717 0,808 2,154 0.0313 
8+ Days 1,861 1,523 2,274 2,248 6,077 <0,0001 
Age Group 
50-54 
Years 
55-59 Years 1,203 0,533 2,718 0,183 0,446 0,660 
60-64 Years 1,164 0,542 2,500 0,164 0,390 0,696 
65-69 Years 1,797 0,884 3,652 0,564 1,620 0,105 
70-74 Years 2,423 1,222 4,806 0,778 2,534 0,011 
75-79 Years 2,676 1,366 5,242 0,848 2,870 0,004 
80-84 Years 3,916 2,014 7,615 1,020 4,023 <0,0001 
85-89 Years 5,220 2,688 10,136 1,111 4,881 <0,0001 
90+ Years 8,223 4,236 15,963 1,207 6,226 <0,0001 
Calendar Year 
of Discharge 
2008 
2009 0,844 0,725 0,982 -1,190 -2,191 0,028 
2010 0,884 0,764 1,024 -0,873 -1,646 0,100 
2011 0,716 0,614 0,833 -2,549 -4,308 <0,0001 
2012 0,799 0,690 0,926 -1,662 -2,976 0,003 
2013 0,618 0,530 0,721 -3,924 -6,136 <0,0001 
2014 0,684 0,577 0,812 -2,634 4,352 <0,0001 
Country Australia 
Belgium 1,082 0,842 1,391 0,294 0,619 0,536 
Denmark 2,303 1,913 2,774 2,966 8,797 <0,0001 
England 1,775 1,552 2,030 3,178 8,377 <0,0001 
Norway 0,829 0,715 0,962 -1,357 -2,476 0,013 
USA 0,461 0,377 0,564 -5,653 -7,540 <0,0001 
Sex Male Female 0,489 0,451 0,531 -12,477 -17,103 <0,0001 
Elixhauser 
Score Tertile 
Tertile 1 
Tertile 2 1,457 1,271 1,672 2,236 5,384 <0,0001 
Tertile 3 3,889 3,441 4,394 5,944 21,786 <0,0001 
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